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Several researchers have indicated that individuals
with mild cognitive impairment (MCI) develop
Alzheimer’s disease at a rate of 10–15% per year [1],
and in some vascular dementia, particularly in the
small vessels disease subtype, dementia may be pre-
ceded by MCI [2]. The evaluation of MCI in the eld-
erly has been receiving more attention recently [3],
and the definition of MCI has been reached by com-
mon consent. Meanwhile, how MCI is defined has a
direct impact on its prevalence and outcome, and
various criteria have been proposed according to dif-
ferent clinical applications [4]. A simple, timesaving,
and convenient screening parameter that is practical
is indispensable for screening or in a large field study
of a community population.
A highly significant correlation exists between
mean plaque counts in pathologic findings and Blessed
Dementia Rating Scale (BDRS) test scores in demen-
tia [5]. This pathology-based BDRS has been used to
detect or rate dementia for decades, and provides an
informant-based simple daily functional scale with the
advantage of evaluating over a longer period than the
cross-sectional observations in cognitive tests such 
as the Mini Mental State Examination (MMSE) [6]. 
A few studies with small sample sizes have proposed
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Although the Blessed Dementia Rating Scale (BDRS), a clinical screening instrument, has been
applied extensively, no suitable cut-off values and clinical application have been proposed, par-
ticularly in mild cognitive impairment (MCI), the precursor of dementia. The BDRS, Mini Mental
State Examination (MMSE), and Clinical Dementia Rating Scale (CDR) were administrated in
people aged 65 years and above, who were enrolled from southern Taiwan with multistep strati-
fied random sampling and followed-up for 2 years. All subjects (total number = 3,027), with new
onset of MCI (defined as CDR = 0.5) in the first year and dementia (defined as CDR ≥ 1) in the sec-
ond and third years were subjected to statistical analysis. In distinguishing normal from MCI,
except in the literate group aged 65–74 years, MMSE was superior to BDRS, with cut-off values of
1 in both literate groups aged 65–74 years and ≥ 75 years, and 1.5 and 2 in less educated groups
aged 65–74 and ≥ 75 years, respectively. In distinguishing MCI from dementia, BDRS had cut-off
values of 2.5 in both literate groups aged 65–74 and ≥ 75 years, and 2.5 and 3 in less educated
groups aged 65–74 and ≥ 75 years, respectively. These values were better than those for MMSE in
all groups. BDRS might be considered as a better tool than MMSE to screen for MCI and demen-
tia in the increasing proportion of literate elderly aged 65–74 years in the aging population.
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their cut-off values in differentiating dementia from
normal [7]; however, no suitable cut-off values have
been determined for distinguishing subjects as normal,
MCI or demented from large-scale studies [8–10]. In
this study, we determine BDRS cut-off values for dis-
tinguishing normal, MCI, and dementia in an elderly
Chinese community population according to differ-
ent ages and educational levels.
MATERIALS AND METHODS
Two thousand, eight hundred and eighty-four people
aged 65 years and above from Kaohsiung City,
Kaohsiung County and Pingtong County in southern
Taiwan underwent multistep stratified random sam-
pling in July 1993. Sampled subjects completed the
study, and were followed-up for 2 years. All subjects
in the 1st year, and new onset of MCI and dementia in
the 2nd and 3rd years were recruited for BDRS appli-
cation analysis (total number = 3,027). For more accu-
rate and objective analysis, invalid study results such
as BDRS score not coming from the main caregiver,
MMSE score without good cooperation or under inter-
ference during exam, and incomplete study results
were excluded. The methods of sampling were pub-
lished in our previous publications [11,12].
Designations of normal, MCI, and dementia were
ascertained in two phases: Phase I was the initial
screening and Phase II was the clinical confirmation.
Before each visit, the target subject was sent a per-
sonal letter explaining the purpose of the survey and
nature of the examination. The letter clearly stated that
participation was voluntary. In Phase I, trained inter-
viewers [13,14] administered culturally adapted ver-
sions of the MMSE [15], BDRS [5], Clinical Dementia
Rating Scale (CDR) [16], and a questionnaire cover-
ing demographic data and past medical and surgical
histories.
The MMSE was the screening test used to identify
subjects with cognitive changes suggesting demen-
tia. Individuals with MMSE scores below the cut-off
values related to age and educational level in Phase I
were recruited into Phase II. In Phase II, neurologists
and psychologists subjected each patient to detailed
clinical and cognitive evaluations to ascertain the
final clinical diagnosis. Patients underwent a battery
of neuropsychologic tests based on the assessment
package of the Consortium to Establish a Registry of
Alzheimer’s Disease (CERAD) [17], a detailed mental
activity questionnaire and the BDRS. Senior neurolo-
gists collected detailed clinical information, performed
neurobehavioral examinations, and scored patients
using the CDR [17–19]. 
Subjects were grouped according to different ages
(65–74 years and ≥ 75 years) and educational levels
(literate group, educational years ≥ 6; less educated
group, educational years < 6) in decision-making 
cut-off values of BDRS for clinical application
because from our practical experience during inter-
views, we found that people with educational years
≥ 6 years can read and write their names and some
simple sentences; however, those with educational
years < 6 years cannot. 
Diagnosis of dementia was in accordance with the
Neurological Adaptation of the 10th edition of the
International Classification of Disease (ICD-10NA):
impairment in memory and two other cognitive
domains severe enough to impair daily living activi-
ties. Diagnosis of Alzheimer’s disease was in accor-
dance with the criteria of the National Institute of
Neurological and Communication Disorders and
Stroke–Alzheimer’s Disease and Related Disorders
Association (NINCDS–ADRDA). Vascular dementia
was defined using criteria of the National Institute of
Neurological Disorders and Stroke and Association
Internationale pour la Recherche et l’Enseignement
en Neurosciences. Other subtypes of dementia were
diagnosed based on the CERAD dementia assessment
package.
MCI was defined as CDR = 0.5 without clinically
diagnosed dementia. CDR values of 0, 0.5, and ≥ 1
were designated for normal, questionable dementia,
and dementia, respectively [3]. All ratings were
reviewed and approved by senior neurologists. Data
were reviewed at a consensus conference to deter-
mine the final diagnosis.
Pathology-based BDRS is a two-part scale, origi-
nally called the “Dementia Scale”. It registers the func-
tional behavior change reported by informants, and
conducts the Information-Memory-Concentration Test
(IMCT) with the most commonly used mental status
questions [5]. In 1989, the BDRS–CERAD version
[17], a short form of the original BDRS, was estab-
lished. It consists of the first 11 items of the original
scale, each phrased positively. Scoring for the first
eight items is on a three-point basis: 0 = none, 0.5 =
some, 1 = severe, thus providing scoring gradations
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not available in the original form of the scale. For the
much better gradation and convenience, the BDRS–
CERAD version (BDRS) was used as the screening
instrument in the present study instead of the original
BDRS [5].
Statistical analysis was performed with SAS soft-
ware. Pearson’s product-moment correlation coeffi-
cient, r, was used to assess the relationship between
MMSE and BDRS scores. Linear regression analysis
was performed to determine correlations between age,
gender, and educational level with BDRS. Receiver
operating characteristic (ROC) analysis was used to
determine BDRS threshold values appropriate for
differentiating normal from MCI, and MCI from
dementia in different ages and educational levels.
Cut-off value was determined by choosing the point
on the ROC curve closest to point (0, 1).
RESULTS
Two thousand, eight hundred and eighty-four indi-
viduals in the 1st year, 100 individuals comprising 
27 with dementia and 73 with MCI from the 2nd year,
and 43 individuals comprising 20 with dementia and
23 with MCI from the 3rd year were recruited, with 
a total of 3,027 (Table 1). Among the 3,027 subjects,
MMSE score showed low correlation with BDRS score
(r = −0.21), and the mean BDRS score in the normal
group was 1.09 ± 1.63, and it was 2.22 ± 2.57 in the
MCI group, and 4.13 ± 3.54 in the dementia group.
In the regression analysis, significant correlation
of BDRS was shown with age (p < 0.0001) and educa-
tional years (p<0.0001) but not with gender (p=0.4741).
Owing to the above findings, subjects were grouped
according to different ages and educational years for
determining the cut-off values of BDRS.
Distinguishing normal from MCI
Each BDRS cut-off value was elected and evaluated for
their smallest distance to point (0, 1). Therefore, 1 was
considered the best cut-off score, and yielded 78.79%
sensitivity and 68.05% specificity in the literate group
aged 65–74 years, 1.5 for the less educated group aged
65–74 years, 1 for the literate group aged ≥75 years, and
2 for the less educated group aged ≥75 years (Table 2).
The area under the ROC curve (AUC) is a reason-
able summary of the overall diagnostic accuracy of
the test. When MMSE was considered in distinguish-
ing normal from MCI and MCI from dementia, MMSE
showed higher diagnostic accuracy for its larger AUC
in differentiating normal from MCI than MCI from
dementia (AUC: 0.71>0.58; 0.66>0.59; 0.78>0.53; 
0.65 > 0.58). These findings implied that MMSE was
better in differentiating MCI from normal than MCI
from dementia (Table 3).
Distinguishing MCI from dementia
Cut-off value of 2.5 was the best for both literate and
less educated groups aged 65–74 years, and 2.5 for
literate and 3 for less educated group aged ≥ 75 years
(Table 2).
Table 1. Demographic characteristics
Normal MCI Dementia Total
n (%) n (%) n (%) n (%)
Age (yr)
65–69 1,143 (94.38) 50 (4.13) 18 (1.49) 1,211 (40.01)
70–74 837 (89.04) 66 (7.02) 37 (3.94) 940 (31.05)
75–79 454 (85.02) 39 (7.30) 41 (7.68) 534 (17.64)
80–84 187 (74.80) 26 (10.4) 37 (14.80) 250 (8.26)
85–89 47 (66.20) 9 (12.68) 15 (21.12) 71 (2.35)
≥ 90 9 (42.88) 7 (33.34) 5 (23.78) 21 (0.69)
Gender
Male 1,439 (91.48) 67 (4.26) 67 (4.26) 1,573 (51.97)
Female 1,238 (85.14) 130 (8.94) 86 (5.92) 1,454 (48.03)
Education
Literate 886 (92.29) 45 (4.69) 29 (3.02) 960 (31.71)
Illiterate 1,791 (86.65) 152 (7.35) 124 (6.00) 2,067 (68.29)
MCI = mild cognitive impairment.
Kaohsiung J Med Sci August 2006 • Vol 22 • No 8380
Y.H. Yang, C.L. Lai, R.T. Lin, et al
BDRS had a larger AUC in every group for distin-
guishing MCI from dementia than for MCI from nor-
mal (AUC: 0.81 > 0.61; 0.75 > 0.62; 0.76 > 0.63) except
for the literate group aged 65–74 years (0.67 < 0.83).
These findings indicate that BDRS itself has higher
diagnostic accuracy in differentiating MCI from
dementia than MCI from normal except for the liter-
ate less elderly population.
Compared with MMSE in the literate group aged
65–74 years, BDRS showed its higher distinguishing
rate for its larger AUC than MMSE both in differenti-
ating MCI from normal (0.83 > 0.65) and MCI from
dementia (0.67 > 0.58). These are also the subjects who
are mostly encountered in the clinic.
DISCUSSION
Recently, the importance of MCI as a potential pre-
cursor of dementia has underlined the need to recon-
sider cut-off values in several screening instruments.
However, these instruments have only been used to
distinguish normal from dementia or evaluate the
severity of dementia itself. BDRS has been widely
used for these purposes because of its correlation
with cytopathologic findings and has been fre-
quently used to rate severity of dementia [20–22].
Although BDRS cut-off values of 0.5 ± 1.1 for patients
without dementia and 5.3 ± 4.6 for patients with
dementia have been proposed, such research has
been limited by relatively small sample size (270
without and 37 with dementia) [7,23]. Application of
BDRS to MCI has received little attention. In this
study, data from 2,677 normal, 197 MCI, and 153
dementia cases were used to determine whether
BDRS cut-off values were best suited for distinguish-
ing normal from MCI, and MCI from dementia.
From the regression analysis, age had significant
association with BDRS score and was also responsi-
ble for dementia in different age brackets. Incidence
of dementia increased obviously after 75 years [24]
and subjects aged 65–74 years are encountered most
in the clinic. Therefore, we grouped subjects as 65–74
years and ≥ 75 years for practical, clinical, and statis-
tical considerations.
The diagnostic criteria for MCI are memory
impairment, preferably corroborated by an inform-
ant, preservation of general cognitive function and
functional abilities, and absence of diagnosed demen-
tia [3,25]. However, the ultimate importance of MCI
may not reside in the specific criteria as there are
likely to be legitimate variations in these criteria as 
a function of the clinical setting and the subject 
population, especially in a community-based study.
CDR = 0.5 is used to designate MCI or other simi-
lar conditions in some studies [26,27]. However, 
Table 2. Cut-off values of BDRS
Age Cut-off Specificity Sensitivity 
(yr) Education value (%) (%) Distance
N/M 65–74 Literate 1 68.05 78.79 0.38
65–74 Less-E 1.5 69.47 51.81 0.57
≥ 75 Literate 1 65.25 58.33 0.54
≥ 75 Less-E 2 70.86 52.17 0.56
M/D 65–74 Literate 2.5 72.73 61.11 0.48
65–74 Less-E 2.5 72.29 70.27 0.41
≥ 75 Literate 2.5 75.00 72.73 0.37
≥ 75 Less-E 3 79.71 71.26 0.35
BDRS = Blessed Dementia Rating Scale; Distance = minimum distance to point (0, 1); N/M = distinguish normal from MCI; Less-E =
less educated; M/D = distinguish MCI from dementia.
Table 3. AUC of BDRS and MMSE
Age (yr) Education MMSE BDRS
N/M 65–74 Literate 0.65 0.83
65–74 Less-E 0.78 0.63
≥ 75 Literate 0.66 0.62
≥ 75 Less-E 0.71 0.61
M/D 65–74 Literate 0.58 0.67
65–74 Less-E 0.53 0.76
≥ 75 Literate 0.59 0.75
≥ 75 Less-E 0.58 0.81
AUC = area under curve; BDRS = Blessed Dementia Rating
Scale; MMSE = Mini Mental State Examination; N/M = distin-
guish normal from MCI; Less-E = less educated; M/D = distin-
guish MCI from dementia.
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CDR = 0.5 should be considered as questionable
dementia instead of MCI, and some researchers con-
tend that it represents a broader population includ-
ing MCI and mild dementia [26,28]. Therefore, we
consider MCI as CDR = 0.5 without clinically diag-
nosed dementia.
Declarative memory is an explicit conscious
memory that supports learned cognitive functions,
and is affected early in most of the degenerative
processes such as Alzheimer’s disease [29], as in
MCI. In contrast, in nondeclarative memory, proce-
dural memory, conditioning, and prime support
implicit memory phenomena such as motor perform-
ance and skills learning. It supports daily living
activities that are less influenced early in the degen-
erative process [29] except for some subcortical
degeneration. MMSE is more sensitive in detecting
the impairment of memory-oriented cognitive func-
tion, whereas beyond memory, BDRS emphasized
activities of daily living and other cognitive functions
such as abstract thinking, calculation, or visual spa-
tial function. It is reasonable to expect BDRS to have
a higher detection rate in distinguishing MCI from
dementia than MCI from normal, because cognitive
functions except memory are usually impaired in the
later degenerative process. The expectation that
BDRS would be more suitable than MMSE in identi-
fying subjects with impairment of daily activity and
cognitive function deficits (dementia) was confirmed
in this study.
Education is a protective factor in Alzheimer’s
disease [30], and theoretically would assert more
effects in declarative memory. Generally, MMSE eva-
luating declarative memory shows higher correla-
tions with education and age, and also shows a narrow
range in highly educated and less elderly populations
[31]. For these reasons, MMSE may not be a suitable
distinguishing tool especially in literate and less eld-
erly populations because of its narrow distributive
range of score. Therefore, BDRS displays its higher
distinguishing rate than MMSE in the literate, less
elderly population (age, 65–74 years; AUC: 0.8279 >
0.6513). Increasing with age, MMSE gradually reveals
its wide distributive range [31]. And in contrast to
less elderly population (age, 65–74 years), the increas-
ing age-related prevalence of dementia [24] also
makes MMSE less interfered with feeble effects of
education. For these reasons, compared with the
BDRS, MMSE may show its good points in detecting
MCI from normal than MCI from dementia in elderly
aged ≥ 75 years.
Blessed et al [5] established the BDRS in 1968. The
BDRS score has a high correlation with the number 
of senile plaques. In general, most normal and 
MCI cases have fewer senile plaques than dementia
patients, so we expected that the BDRS would be 
better suited for distinguishing dementia from MCI
than MCI from normal. Apart from the literate group
aged 65–74 years, our findings agree with the expec-
tation: BDRS is better in distinguishing MCI from
dementia than MCI from normal. In the literate
group aged 65–74 years, where education may pre-
serve cognitive ability, the functional decline may be
more sensitive than the cognitive test, so BDRS
revealed its potential in this group. In other words,
BDRS might have a higher distinguishing rate than
MMSE in highly educated individuals because func-
tional decline was more sensitive than the cognitive
test, which may be preserved by education. This also
explains that BDRS was not actually greatly influ-
enced by education but it showed its potential in the
well-educated population than did the cognitive
function test.
MMSE has been used frequently and widely in
screening dementia in the past; however, depending
strongly on cooperation, education, and severity of
dementia, MMSE is limited in its application in 
contrast to BDRS, especially in a large field study.
Recently, MCI has received much more attention, and
for its intervention, the clinical demarcation between
dementia and normal should be reconsidered, as
should the cut-off values for screening parameters
such as MMSE and BDRS. Application of the MMSE
or BDRS should be cautioned for their different poten-
tial among normal, MCI, and dementia. 
Our study had some limitations, and with these
limitations, our results should be applied cautiously.
We recruited MCI and dementia patients from the 
2nd and 3rd years into statistical analysis. This recruit-
ment reduced diagnostic accuracy because these
individuals would have learning effects from the 
test 1 year ago affecting their current MMSE results;
however, the effects would be mild, if they existed,
because the previous test was done 1 year ago. The
effects were also not strongly associated with BDRS
because it is a functional scale, scored from the
informant and thus the learning effects would have
interfered less.
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One point for each correct answer unless otherwise indicated. Score
Changes in performance of day-to-day activities
A Inability to perform household tasks 
A Inability to cope with small amount of money 
A Inability to remember shortlist of items; for example, in shopping list 
A Inability to find way about indoors 
A Inability to find way about familiar streets 
A Inability to interpret surroundings; for example, to recognize whether in hospital or at home; 
to discriminate between patients, doctors, nurses, relatives, other hospital staff, etc. 
A Inability to recall recent events; for example, recent outings, visits of relatives or friends to hospital, etc. 
*Tendency to dwell in the past
Changes in habits
D Eating 
0 = cleanly, with proper utensils 
1 = messily, with spoon only 
2 = simple solids (for example, biscuits)
3 = has to be fed
D Dressing 
0 = unaided
1 = occasionally misplaced buttons, etc.
2 = wrong sequence, commonly forgetting items
3 = unable to dress
D Sphincter control 
0 = complete control
1 = occasional wet bed
2 = frequent wet bed
3 = doubly incontinent
Changes in personality, interests, drive
B Increased rigidity 
B Increased egocentricity 
B Impairment of regard of feeling for others 
B Coarsening of affect 
B Impairment of emotional control (for example, increased petulance and irritability) 
B Hilarity in inappropriate situations 
C Diminished emotional responsiveness 
*Sexual misdemeanour (arising de novo in old age) 
C Hobbies relinquished 
C Diminished initiative or growing apathy 
*Purposeless hyperactivity 
 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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